Association of heparan sulfate proteoglycan and laminin with the cytoskeleton in rat liver.
Rats were injected with 35SO4 and after 2 h their livers were removed and used to prepare a detergent-insoluble cytoskeleton fraction. Spectrin, cytokeratins, and actin were major protein components of the isolated cytoskeletons. The cytoskeleton fraction accounted for approximately 14% of the total trichloroacetic acid-insoluble 35SO4 radioactivity incorporated into the liver. The cytoskeleton-associated radioactivity was present in a single species of macromolecule. This molecule was not present to a significant extent in the detergent-soluble fraction containing the cell supernatant and dissolved membrane proteins. Further characterization revealed the cytoskeleton-associated molecule was a heparan sulfate proteoglycan: it was eluted from a Sepharose CL-4B column under denaturing conditions at Kav = 0.4; following mild alkaline hydrolysis the radioactivity was eluted at a Kav = 0.7; when this material was subjected to nitrous acid hydrolysis all of the radioactivity was eluted near the column included volume. The isolated cytoskeletons contained attached nuclei. Pure nuclei isolated without associated cytoskeletal elements contained less than 1% of the total liver trichloroacetic acid-insoluble 35SO4 radioactivity and no detectable heparan sulfate proteoglycan. These results suggested that other matrix proteins might be associated with the liver cytoskeleton. When the subcellular distribution of laminin was monitored by immunostaining proteins transferred to nitrocellulose, laminin was detected exclusively in the cytoskeleton fraction. These results provide evidence for an association between extracellular connective tissue proteins and intracellular structural proteins.